The molecular weight analysis of urinary proteins can provide useful diagnostic Information. For this purpose a routine method of sodium dodecylsulphate polyacrylamide gel electrophoresis (SDSelectrophoresis) is described. The main problem in the introduction of this method into the clinical laboratory lies in the availability of "ready-to-use" electrophoresis gels with good and reproducible quality. A device for gel production is therefore described, which is easily constructed from plastic package materials. Polyacrylamide gels are made batch-wise and in advance. They are suitable for various types and techniques of horizontal electrophoresis. Further, a method for analysis of urinary proteins is described, which permits the simultaneous analysis of 22 unconcentrated urine samples within a 3-hour-electrophoresis run. A specially optimized Coomassie blue staining method (overnight) ensures detection of proteins in the concentration ränge of milligrams per litre. Electrophoretic analyses were documented by photocopying the finished electrophoresis gels. 
Introduction
The analysis of the distribution of urinary proteins according to their molecular weight can provide valuable diagnostic Information. As Boesken (11) has shown, the different proteinurias and nephropathies can be diagnosed with the knowledge of the molecular weight spectrum of the various proteins of the urine. However, the introduction of a sodium dodecyl sulphate polyacrylamide gel electrophoresis (SDS-electrophoresis) for this purpose into the clinical laboratory is a slow process, due to technical problems. It is still difficult to obtain within a practicable time a sufficient quantity of electrophoresis gels of satisfactory quality. Industrially made gels are often costly and are available for one apparatus and application only. We present a device for low cost production of glass supported gels suitable for various horizontal electrophoretic techniques.
A Charge of 20 gels can be produced and stored for weeks iiradvance until required for the routine analysis. A simple staining technique ensures a sensitive and reliable evaluation of the urine protein pattern. This method can be used in every laboratory since no special equipment or workshop is required for the gel production. Mix 100 ml of electrode buffer stock solution and 188 ml glycerol (870 g/l) and make up to l litef with distilled water.
E) Sample buffer
Gel buffer (A) (2.5 ml), and SDS (4.0 g) are made up to 100 ml with distilled water. A few crystals of bromphenol blue are added to make the sample visible on the gel. F) Acrylamide solution , , Acrylamide (64.24 g), BIS (l .70 g), glycerol (870 g/l) (55 ml) are dissolved in distilled water, made up to 220 ml, then filtered.
Gel production device
The main part of the gel production device was the gel casting box made from a plastic Container with dimensions of 210 χ 130 χ 70 mm ( fig. 1 ). The bottom and top of the casting box were fitted to the plastic tubings (inlet and outlet) using plastic ends of injection needles.
The bottom of the box was cdvered by a "rubber carpet", l mm thick, in order to ensure correct filling of the box by the appfopriate acrylamide solution. Further, the casting box contained glass plates 205 χ 110 χ l mm dimension. One half of the glass plates (gel supporters) treated with "Bind Silan®" solution were arranged in alternate order with the other half of the glass plates (gel Formers). Gel formers, being treated with "Repel Silan®" solution, had affixed on their shofter edges several layers of "Dymo®" tape in order to form side spacers of 0.8 mm. For the routine density gradient SDS-electrophore* sis, the gel formers each carried twenty six l mm χ 5 mm slot formers made from "DyiiioQ" tape, The clpsed casting box was sealed with cellotape and conhected by the bottom plastic tubing (inlet) to the gradient former device, situated 40cm higher. The gradient former was made from two cylindrical plastic flasks connected by plastic tubing s indicated in figure  1 . Surgical forceps were used for flow reg lation. The first flask with a magnetic stirrer was f led with 250 ml of "light" acrylamide solution, the second flask with the same volume of "heavy" acrylamide solution. The "heavy" solution contained the acrylamide solution (F) (167.67 ml), the gel buffer (A) (62.5 ml) and distilled water (19.83 ml). The "light" solution contained the acrylamide solution (F) (33.33 ml), the gel buffer (A) (62.5 ml) and distilled water (154.17 ml). Both "light" and "heavy" acrylamide solution were degassed for 10 minutes before being poured into the gradient former. Then 70 TEMED and 200 400 g/l ammonium peroxodisulphate were added to each äs polymerization starten A density gradient was formed in the casting box with the acrylamide concentration ranging from 40 to 200 g/l. The box was filled from the bottom to the top just by hydrostatic pressure. After overnight polymerization, the casting box was opened. The gel plates were removed, separated from one another using a spatula and wrapped in polypropylene foil using a frozen food bag sealer and finally stored at 4 °C. Gels stored in the described manner showed no deterioration for at least 5 weeks and some were used after 3 months.
The homogeneity and reproducibility of the density gradient were checked by adding a colourant, bromphenol blue, to the heavy solution and scanning densitometrically the increasing colour intensity in a gel. The reproducibility was usually better than 95% within a Charge of 20 gels. The gel casting box can also be used for the production of other types of gel. For the two dimensional electrophoresis according to the method of Görg et al. (2) the gel slot former was made by affixing additionally, a one 5 mm wide strip of "Dymo®" tape along the longer edges of the gel former plates instead of twenty six l mm 5 mm Strips.
For the production of gels for isoelectric focusing, only one reservoir of 500 ml is used instead of the gradient former. The reservoir is then filled by a solution containing 40 g/l acrylamide and 2.5 g/l BIS. The remaining procedure for gel production is identical to that described above. Just before the isoelectric focusing, the prepared gel must be incubated in a appropriate solution containing urea and ampholine of the desired pH ränge. The isoelectric focusing is then performed äs described elsewhere (3).
SDS electrophoresis of urinary proteins
The urine samples were 4 hour samples collected from the patients during out-patient check-ups at the clinic and in the wards. No preservatives were added, but the urines were coilected unter sterile conditions. They were analysed on the same day or stored deep frozen till analysed. Deep freezing did not affect the protein pattern in the urines äs demonstrated by comparing repeäted analysis of frozen samples with their analysis when fresh. Prior to the SDS electrpphoresis the total urinary protein concentration wa.s measured by using the commercial "Bio*Rad*Prötein Assay".
One hundred microlitfes of each sample were mixed with equal volumes of sample buffer (E). Protein Standards (HMW and LMW) were dissolved in 200 of the same buffer, with a small quantity Coomassie blue R-250 added äs a marker. All were incubated at room temperatufe for at least 30 minutes. Then 2.5 of each treated sample and of the Standards were applied to the gel slots, in order to accommodate 22 patient samples per gel. The flat-bed electrophoresis was then carried out using the LKB "Multiphor System" with a constant power and "Multi Temp Thermostatic Circulator" (LKB Produkter AB, Bromma, Sweden). Laemmli (4) electrpde buffers of the composition described above, cathode (C) and anöde (D) electrode buffers were used. The voltage was set at 500 volts, the current at maximum and a power of 15 watt per gel. The electrophoresis was stopped when the marker (Coomassie blue R-250 in the protein Standards) was l cm from the anöde end of the gel. This took usually about 3 hours.
Staining
The gels were stained overnight in l g/l Coomassie brillant blue R-250 in 35 g/l perchloric acid. The staining takes about 5 hours but this time can be reduced by gentle shaking. The gels were destained in 150 g/l acetic acid for l hour, rinsed with water and sealed in polypropylene foil. Documentation of runs was achieved by photocopying the gel plates, cutting out the relevant strip from the photocopy and affixing them to the special result sheets for the patients. The solution of l g/l Coomassie brillant blue R-250 in 35 g/l perchloric acid was chosen after trying out the following staining Solutions: 
Results and Discussion
This method can be carried out routinely with ease and it is already in routine use in the laboratory of the authors. With the aid of the gel production device, 20 gel plates could be cast in advance and stored till required. The gel production device itself was made in a very simple way, using plastic package material, which can be found in every laboratory. It can be adapted for any kind of horizontal electrophoresis using polycrylamide gels, such äs isoelectric focussing, SDS-electrophoresis ( fig. 2 ), two dimensional eleetrophoresis or isoelectric focusing with immobilized pH gradients. The preparation of one Charge of at least 20 gels can easily be made by one person within one hour (completed by overnight polymerization). Since the cost for gel preparation results mostly from the chemicals required, the cost for a gel plate does not exceed 2 US dollars.
Using the described equipment for horizontal electrophoresis, two electrophoretic runs if necessary could be carried out simultaneously, equivalent to the handling of 44 patient samples per day. This can be done easily by a single person within a working day, still leaving time for other tasks.
The method rendered unneccessary the concentration of weakly proteinuric samples below l g/l (1) which 2 ). This saved time and avoided losses of specific proteins caused by the concentrating procedures. Mercaptoethanol was omitted from the SDS-sample buffer in order not to destroy the physiological structure of the proteins by Splitting them into subunits; this is important because the kidney handles different proteins mainly bei their size (1). The chosen staining method, l g/l Coomassie blue R-250 in 35 g/l perchloric acid followed by destaining in 150 g/l acetic acid, can detect nanogram quantity of protein. It is however less sensitive than silver staining which can detect äs little äs 0.01 nanogram of protein per square millimeter (6), but more simple to handle and reliable since no special chemical like silver nitrate or high purity water is required. The descf ibed method satisfies the needs of routine, äs well äs research electrophoresis with ä rninimum of co$ts, equipment and materiäls. The main advantage in comparsion to already published procedures (7) or commercially aviable Systems is that it permits the production of polycrylamide gels of good quality suitable för different types of electrophoretic chambers and for different electrophoretic techniques.
